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Table 1. Characteristics af clectronic ran貯








PO = 4.186 MC L1T(間)…………(2)
ただし M"水の量(均)
C:比熱(kcal/kg'0) 
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Fig.3. Change of drying rate vs drying time 
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水率およびマイクロ波出力にもよるが，照射後 5分で35'0( 0.33 Kw.) -70 '0 ( 1.14 KW) ， 
10分で 40'0(0.33Kw.) -75'0 ( 1.14開)に達した.出力が一定の場合は，低水分籾ほど混
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Fig.5. Grain temperature vs drying tim巴.
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1.2kcal/min ( 0.33 KW)から 4kcal/min ( 1.14剛)である.
乾燥速度は第6閣に示すように，出力に
対しでほぼ直線的に増大し加熱時間20分
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Fi g. 8. Drying rate vs drying ti me 
(5) 加熱時間と乾燥特性
第8図に加熱時間と乾燥特性の関係を示す.加熱時間5分および30分における乾燥速度




一方胴割は 0.73Kw.の場合は加熱時間 15分， 1.l4Kw.では 10分で発生する.いま胴割発生







































































































①籾温上昇顕熱 中=CsM L18 Ckcal)・・…・……………・(5)
ただし M:籾全重量(kg)
Cs 籾の湿潤比熱 (kcal/kg'0) 
L1 (J :温度上昇('0)
なおMは乾前重量を用いた.
@籾水分の蒸発潜熱 中 = L1Wqc:……….....・H ・-……・・…(6)
ただし L1W:蒸発水分量 (同)
qc 蒸発潜熱(kcal/kg)









通気に含まれるから，入気および排気のエンタルピをそれぞれ ii J i 01 とすると(8)式が成
立つ.
(日 -i )・G.t = q， + q.・..・H ・..……(8)
@ 乾県熱効率;湖すおよび伝導による熱損失をq.，全消費熱量をqoとすると， (9)の熱
収支式が成立し， また乾燥熱効率は同式で表される.
qoエ q， 十 q， + q.十弘 (kcal)・・・..・H ・(9)
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Fjg.11. Energy absorption vs grain moisture 
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Fig. 11. Enerl(y absorpt ion vs grain moisture. 
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~ 11' + + ・ー I ~~yin.g 乾燥により実験を行った. 1回当籾量は約4kgである.Chamber 
Lト 23L
Fig.13. Distribution of grain 
temperature in dryer. 







い.出力1.14開，含水率22.7%の場合 10分加熱で約 14%/h， 30分加熱で約 18%，/h
であった.なお総乾減量は加えられた熱量によってほぼきまり，出力，加熱時間の違いに
よる影響はあまりなかった
5. 胴割発生は高出力で，加熱時聞が長いほど多い. 0.731仰では 15分， 1.141仰では10分
以上加熱すると眠割がみとめられる.た〆だし高含水籾ほど胴割発生は少なかった.胴割発
生状況から加熱時聞は10-15分が適当とみられ，この場合の乾減率は 5-8%/hとなる.
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Summary 
The moisture removal in the， excessive rate by a hot air dryer gives rise 
to damage of rice grains. The microwave (MW) heating， dielectric heating， to 
provide energy for moisture removal is supposed to be a means of overcoming 
these disadvantages. 
In order to apply MW heating for drying of paddy grains， the drying 
characteristics of the material were investigated experimenta11y with MW of 
2450 MHz. The results obtained were as fo11ows : 
1) The drying equipment was consisted of a drying chanber， a heating 
chamber， a grain hopper， two feed ro11s and MW generater which had the 
function of changing the power out-put from 0.33 to 1.14 kw. For the batch 
drying， the materia1 of 4kg was used for one round. 
2) The grain temperature increased exponentia11y with the heating time 
and reached from 40 to 75 degrees Centigrade according to the MW poweγ 
after about 10 minutes. 
The higher the MW power and the lower the moisture content， the highe [ 
the grain temperature in the same condition of test. 
3) Dryin立rateincreased rapidly with grain temperature and reached a 
certain va1ue. within about 5 minutes and then it kept the va1ue or raised a 
lit1t: gradua11y. 
4) Drying rate increased with MW power， grain moisture contents and 
heating time. It was about 14 O/O/h when heated for 10 minutes and about 18 
O/O/h for 30 minutes at 1.14 kw. Moisture 10ss was proportional to the tota1 
heat quantity which is the product of MW power and heating time. 
5) The higher the MW power and the longer the heating time， the 
greater the cracked grain. The heating above 15 minutes at 0.73 kw and 
above 10 minutes at 1.14 kw was apt to produce the crack. 
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6) The therma1 efficiency of drying increased with the moisture content 
of grains and was in the range of 40 to 60 %. The sensib1e heat that required 
to raise th巳 graintemperature was from 17 to 25 %. The heat 10ss due to 
the ventilated air was between 25 to 40 % and the conductive heat 10ss waS 
very few. 
7) In the heating chamber， the difference of temperature of grains was 
.about 10 degrees Centigrade between the center (near the waveguide) ane the 
walls of the chmber， therefor the drying degree depended on the 10cation. 
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